In previous studies on blends of small amounts (1-2% w/w) of cyano-OPV derivatives in glassy host polymers 1-3 , it was possible to quench bulk samples of the materials with the cyano-OPVs kinetically trapped in the green-light-emitting monomeric (disassembled) state, by rapidly cooling the blends from the homogeneous melt to below the glass transition temperature (where the dye molecules should aggregate on thermodynamic grounds). By contrast, it was so far not possible to achieve such behavior with UPy-OPV-UPy, i.e., quench the green-light-emitting melt into a green-light emitting solid 4 instead, orange-red emitting assemblies in which the OPV-
aggregation process is ultimately diffusion limited and the fast aggregation of UPy-OPV-UPy is associated with a) the low melt viscosity of the latter (in fact the melt consists of depolymerized supramolecular monomer) and b) the much higher concentration of the OPV motif in UPy-OPVUPy than in the aforementioned blends. While it was so far not possible to overcome OPV aggregation in bulk samples of UPy-OPV-UPy, arguably on account of slow heat dissipation and supramolecular polymer formation, the present experiments show clearly that the green-light emitting monomer state can be trapped if nanoscale voxels are heated by t-SPL. Indeed, when rapid indentation with a hot AFM probe occurs, the material around the tip-sample contact area is heated above the glass transition temperature and quenched rapidly after tip removal, due to the fast heat dissipation into the remainder of the sample.
Indentation force calibration of electrostatically actuated cantilevers
Currently in our commercial t-SPL tool, the indentation force is steered by setting a voltage for the electric potential between cantilever and substrate, which actuates the tip towards the sample.
In order to convert the potential into an indentation force, the cantilever must be calibrated. 5 We use therefore a procedure similar to the one in Ref 5 which is described in the following section.
As an approximation, the electrostatic force, which causes the cantilever to bend towards the substrate, is proportional to the square of the applied potential ‫ܨ‬ ∝ ܸ ଶ . The deflection ‫ݖ∆‬ of the cantilever induces a restoring force according to Hook's law ‫ܨ‬ = ݇ ௦ * ‫ݖ∆‬ with ݇ ௦
being the spring constant of the cantilever. For the type of cantilevers used in this work, the spring constant is typically 0.9 nN/nm and is assumed to be linear for deflections in the range from 50 to 450 nm. When the cantilever is pulled towards the substrate without touching it, at the maximum deflection ‫ܨ‬ and ‫ܨ‬ are equal in accordance to Newton's law and therefore ‫ݖ∆‬ = ݇ ௦ ିଵ * ‫ܨ‬ . However due to the complex shape of the tip, the electrostatic force cannot a priori be calculated. In addition, the cantilever bending is affected by temperature gradients within the cantilever during thermal patterning, which is proportional to the heater temperature ‫ݖ∆‬ ∝ ܶ ଶ . As a consequence, the deflection of the cantilever must be experimentally determined for different forces and temperatures and fitted to a model in order to compute the indentation force. For the calibration procedure, the tip was positioned at a vertical distance of 450 nm from the substrate and heated while an electrostatic potential of 2V between cantilever and substrate was applied.
As a substrate, a silicon chip coated with poly-phthalaldehyde, a temperature sensitive resist which volatizes via self-amplified decomposition when heated above the degradation temperature was utilized. 6, 7 The polymer serves as a detector due to its fast degradation (<2 µs) 7 
Evaluation of indents formed by t-SPL to determine the threshold temperature
The threshold temperature at which a material change can be detected by AFM upon indentation with the heated probe was determined by performing a series of indents at different indentation forces and heater temperatures as shown in Figure S2a . The recorded AFM topographies of the indents were then analyzed using a software script which extracts the maximum height and depth from each of the 16 indents as displayed in Figure S2b and computes the average value and standard deviation of the corresponding quantities. 
Relation between the pitch size and the pattern quality
Thermal patterning of polymers with a hot probe is challenging due to softening of the polymer and consecutive adhesion of viscous melt to the tip. For poly-phthalaldehyde, a self-amplified decomposing polymer this is not an issue since it decomposes at temperatures below the glass transition temperature (T g ). 6, 7 In contrast, UPy-OPV-UPy becomes a viscous liquid above Tg. We found that the pitch size is crucial, in order to obtain reproducible patterns. Figure S4 shows AFM topographies of patterns that have been fabricated with pitches ranging from 20 to 100 nm.
One can observe in Figure S4a 
Relation between pitch size and fluorescence intensity
To model the fluorescence intensity as a function of the pitch size, we assume that the thermally modified area has the shape of a semi-ellipsoid. This assumption is justified by the elliptic shape of the indents measured from the AFM topography (Figure 4c ). The intensity per unit volume can be modelled as the ratio between a semi-ellipsoid's volume and the volume of the unit cell as depicted in Figure S5a . As long as the half pitch size L/2 is larger than the principle semi-axis a, the intensity and is inverse proportional to the square of the pitch size. As soon as the half-pitch is smaller than the major axis, the ellipsoids start to overlap as visualized in Figure S5b . As a consequence, the overlapping volume does not contribute to further increasing the fluorescence intensity. In the limit of the pitch size approaching zero, the whole unit cell is filled and the normalized intensity is one. The following function models the normalized fluorescence intensity as a function of the pitch size, and indent shape:
where a, b and c are the length of the principle semi-axes. We note here, that the normalized intensity, is independent of the indent depth c. To numerically evaluate the integral and fit the fluorescence intensity, a numerical optimization package scipy was used.
To acquire the fluorescence images shown in the manuscript, a short-pass filter was used to block the red background fluorescence from the unmodified supramolecular UPy-OPV-UPy glass. This was necessary to obtain a sufficiently strong contrast between the background and the modified area. To demonstrate the actual transition from red to green fluorescence, Figure S6a and b show a t-SPL pattern and the corresponding unfiltered image, respectively. Hidden patterns visible with dark field microscopy due to deep indentation Figure S7a shows a surface topography composed of two t-SPL patterns; a first square that has been completely exposed to heat and second the logos of "AMI" and "EPFL". The concept to write a smaller pattern with the thermal probe within a larger pattern enables one to hide information from optical microscopy which can only be read out by sub nanometer precise methods such as atomic force microscopy. In Figure S7b , the fluorescence image of the two level structure does hide the second layer. However, when the features that are supposed to be hidden are too deep, dark field microscopy reveals the information even though they are virtually not visible by fluorescence microscopy ( Figure S7c ). As a consequence, the patterning depth of the second hidden layer should not exceed a few tens of a nanometer. 
